shadows cancel out and a clearer picture of the veins is obtained (Cronqvist 1961, personal communication) (see Fig 4) . vestigation on his patients; to Mr C Q Henriques, Consultant Surgeon, Ipswich, for assistance in demonstrating the normal venous pattern; and to Mr C Redman of the Photographic Department The cause of Perthes' disease is not known but it is usually attributed to a disturbance of the blood supply of the head and neck of the femur. The aim of this paper is to describe the characteristics of avascular necrosis following a fracture of the femoral neck in a child, and to contrast these changes with those of Legg-Calve-Perthes disease. Treatment of fractures of the femoral neck in a -child has been discussed elsewhere (Ratliff 1962 ). This paper is based on a study of 30 cases of avascular necrosis occurring in 71 children with a fracture of the femoral neck (42 %). This complication developed in children of all age groups, from 3 years old to 16; it usually occurred when the fracture was displaced (26), but in 4 patients there was never any displacement. Of the 30 cases of avascular necrosis, 23 followed transcervical fractures and 6 basal fractures. In one patient the precise level of the fracture is not known.
Patterns ofnecrosis
Avascular necrosis was diagnosed upon the characteristic radiographic appearances of increased density. Three patterns of necrosis were noted:
.... (1) Diffuse and accompanied by a total collapse of the epiphysis and metaphysis proximal to the fracture line (15 patients) ( Fig IA & B) . The radiographic appearances were simnilar to those observed after a fracture of the femoral neck in an adult.
(2) Localized and with minimal collapse of the epiphysis (7 patients (3) Confined to the femoral neck (Fig 2A & B) . In 7 patients a uniform increase in density appeared in the femoral neck shortly after the fracture occurred, accurately outlined proximally by the epiphyseal plate and distally by the fracture line. The capital epiphysis appeared less dense than the femoral neck and did not collapse. In this group there was a striking incidence of premature fusion occurring at the epiphyseal plate and this complication occurred in 6 out of 7 patients with this type of necrosis. In one patient the radiographic appearances did not conform to any of these patterns.
An explanation of these three types of avascular necrosis can be suggested based on the experimental work of Trueta (1957) . When a fracture occurs the blood supply from the nutrient vessels is divided. If the important lateral epiphyseal vessels are all damaged then the entire proximal fragment will become avascular since the contribution from the ligamentum teres and the inferior metaphyseal vessels is slight. This will lead to a severe diffuse necrosis. If the blood supply from the lateral epiphyseal vessels remains intact and only the superior metaphyseal vessels are damaged, then the femoral neck alone will become avascular. Finally, if the lateral epiphyseal vessels are damaged immediately before they enter the epiphysis a localized form of necrosis will occur.
Relation to Perthes' Disease These radiographic appearances of avascular necrosis after a fracture of the femoral neck in childhood are different from the radiographic appearances seen in patients with Legg-Calv& Perthes disease. I did not observe in any patient the changes in the upper femoral nucleus of flattening and increased density, followed by fragmentation and later re-formation, which is so characteristic of this condition. If we can assume that the radiographic appearances of avascular necrosis after a fracture of the femoral neck are due to arterial damage, then I would like to suggest that this paper offers new and indirect evidence that Perthes' disease is not due to damage to the arterial blood supply of the head and neck of the femur.
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